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(54) Fluid control apparatus 

(57) A pair of tape heaters 11 are arranged respec- 
tively on opposite sides of at least one line and held to 
the corresponding coupling members by a plurality of 
clips 12. Each of the clips 12 comprises a pair of side 
walls 13 opposed to each other as spaced apart by a 
predetermined distance, and a connecting wall 14 inter- 



connecting the pair of side walls 13 at an intermediate 
portion of the height thereof so as to move lower portions 
of the side walls 13 away from each other when upper 
portions of the side walls 13 are subjected to a force 
acting to move the upper portions toward each other and 
to restore the side walls 1 3 to the original state when the 
force is removed. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to fluid control 
apparatus for use in semiconductor manufacturing 
equipment or the like, and more particularly to fluid con- 
trol apparatus which can be heated. 
[0002] Fluid control apparatus for use in semiconduc- 
tor manufacturing equipment comprise a plurality of 
rows of various fluid control devices, with fluid control 
devices of adjacent rows interconnected by coupling 
means at specified locations. With such fluid control ap- 
paratus, massflow controllers, on-off valves, etc. are in- 
tegrated into an assembly without using tubes in recent 
years (see, for example, JP-A No. 9-29996/1 997). FIG. 
4 is a plan view showing such an example. The illustrat- 
ed fluid control apparatus has five lines P1 , P2, P3, P4, 
P5 having no bypass channels, and three lines Q1 , Q2, 
Q3 having a bypass channel, i.e., eight lines in total. The 
lines P1, P2, P3, P4, P5 having no bypass channels 
each comprise a massflow controller 91 , an on-off valve 

92 disposed at the inlet side of the controller with a filter 

93 interposed therebetween, and an on-off valve 94 at 
the outlet side of the controller. The lines Q1 , Q2, Q3 
having a bypass channel each comprise a massflow^ 
controller 91 , two on-off valves 95, 96 arranged at the 
inlet side of the controller with a filter 93 interposed ther- 
ebetween, two on-off valves 97, 98 arranged at the out- 
let side of the controller, and bypass piping 99 having 
an on-off valve 99a for interconnecting the inlet-side 
coupling of the controller 91 and the outlet-side coupling 
thereof. The fluid control apparatus is assembled by fas- 
tening coupling members (not shown), such as block 
couplings, to a base plate 1 00 with screws and mounting 
fluid control devices 91 , 92, 93, 94, 95, 96, 97, 98, such 
as massflow controllers, filters, on-off valves, etc., each 
on one or at least two of these coupling members. 
[0003] On the other hand, JP-A No. 1 0-246356/1 998 
discloses a heating device for use with such a fluid con- 
trol apparatus for preventing condensation and for pre- 
venting reliquef action of a gas as converted from a fluid 
which is liquid at room temperature. The disclosed de- 
vice comprises a tape heater to be provided on at least 
one of opposite sides of the line, and a plurality of brack- 
ets each having a bottom wall to be fastened to the base 
plate with screws and a side wall for holding the tape 
heater in contact with each fluid control device. The bot- 
tom wall of each bracket has screw holes for use in fas- 
tening the bracket to the base plate adjustably in posi- 
tion. 

[0004] The conventional heating device has the ad- 
vantage that even when the fluid control apparatus has 
indentations or projections when seen from above, the 
tape heater can be positioned along the fluid control de- 
vices to uniformly heat the control devices without being 
influenced by the indentations or projections. However, 
the base plate needs to have portions for fastening 



thereto the bottom walls of the brackets, so that an in- 
creased area of installation must be given to the base 
plate, accordingly to the control apparatus, for the use 
of the heating device. On the other hand, the increase 
in the area of installation is not desirable for the integra- 
tion of the fluid control apparatus. The installation of the 
heating device therefore involves the problem the in- 
crease in the area of installation must be minimized. The 
fluid control apparatus as integrated further has the 
10 problem that since the lines are arranged at a small 
spacing, the conventional heating device also has the 
problem of necessitating a very cumbersome procedure 
for fastening the brackets as adjusted in position to the 
base plate with screws. 

75 

SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provides 
a fluid control apparatus equipped with a heating device 

20 which apparatus is diminished in the increase of area of 
installation due to the provision of.the heating device. 
[0006] The present invention provides a fluid control 
apparatus comprising a plurality of lines arranged in par- 
allel on a base member, each of the lines comprising a 

25 plurality of fluid control devices arranged at an upper 
level and a plurality of block coupling members arranged 
at a lower level. The fluid control apparatus is charac- 
terized in that a pair of tape heaters are arranged re- 
spectively on opposite sides of at least one of the lines 

30 and held to the corresponding coupling members by a 
plurality of clips, each of the clips comprising a pair of 
side walls opposed to each other as spaced apart by a 
predetermined distance, and a connecting wall intercon- 
necting the pair of side walls at an intermediate portion 

35 of the height thereof so as to move lower portions of the 
side walls away from each other when upper portions of 
the side walls are subjected to a force acting to move 
the upper portions toward each other and to restore the 
side walls to the original state when the force is re- 

40 moved. 

[0007] The connecting wall may be straight or may 
have at least one projecting or indented intermediate 
portion. Preferably, the connecting wall is joined to the 
side walls so as to be deformable relative to the side 

45 walls, and the centers of the joints are positioned on a 
line through the centers of the opposite side walls. The 
lower ends of the side walls are then moved away from 
each other to follow the movement of the upper portions 
of the side walls when the upper wall portions are 

so brought toward each other. 

[0008] According to the invention, the pair of tape 
heaters are arranged on opposite sides of the line which 
needs to be heated, and the clips are caused to be held 
to the corresponding coupling members by gripping the 

55 upper portions of side walls of each clip with hand, fitting 
the side walls to opposite sides of the line from above 
at a required position while moving the upper portions 
toward each other by the application of a force thereto 
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and thereafter releasing the clip from the hand to restore 
the side walls to the original state. The required line can 
then be heated. The heating device can therefore be in- 
stalled by a very simple procedure since there is no need 
to fasten the heater holding brackets to the base plate 
with screws. Moreover, the increase in the area of in- 
stallation can be very small. The heating device is also 
easy to install since the clips can be handled from above 
the line. 

[0009] According to an embodiment, each of the side 
walls comprises a heater holding portion generally rec- 
tangular and in contact with the tape heater, an upward 
projection extending upward from atop rnidportion of the 
heater holding portion, and a generally L-shaped grip 
extending from an intermediate portion of the upward 
projection, the connecting wall interconnecting upper 
ends of the upward projections of the pair of side walls. 
The side walls are interconnected by the connecting wall 
so as to be positioned in parallel to each other when free 
of any external force. The joints between the connecting 
wall and the upper ends of the upward projections have 
a relatively small area, so that when the grips are held 
by hand, the heater holding portions are opened with 
their lower ends positioned away from each other, and 
an elastic force is produced which acts to restore the 
opened portions to the original state. When the grips are 
released from the hand, the tape heaters are pressed 
against the coupling member by the heater holding por- 
tions. Accordingly, the grips can be so positioned as to 
be free of interference with the fluid control device and 
are easy to hold by fingers. 

[0010] Preferably, the clip is made from a thin metal 
plate integrally. The above construction of the side wall 
makes it possible to prepare the clip from a single thin 
metal plate. This serves to reduce the number of com- 
ponents. 

[0011] According to the embodiment, the connecting 
wall comprises a body extending horizontally, and a bent 
portion provided at each of opposite ends of the body, 
and the bent portion has an end joined to the upper end 
of the upward projection. The heater holding portions 
can then be easily so opened as to position their lower 
ends away from each other, by holding the grips with 
fingers, while an elastic force for restoring the holding 
portions to the original state becomes readily available. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

FIG. 1 is a perspective view showing a fluid control 

apparatus according to the invention; 

FIG. 2 is a front view of a clip; 

FIG. 3 is a side elevation of the clip; and 

FIG. 4 is a plan view showing a conventional control 

apparatus. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0013] An embodiment of the invention will be de- 
scribed below with reference to the drawings. 
5 [0014] Like an example shown in FIG. 4, the fluid con- 
trol apparatus of the invention comprises a plurality of 
lines arranged in parallel on a base plate. At least one 
of the lines is provided with a heating device 10 as 
shown in FIG. 1. FIG.1 shows a massf low controller 21 , 
to on-off valves or the like which are disposed at the inlet 
or outlet of the controller, and block coupling members 
24 for holding fluid control devices 21, 22, 23, such as 
mass flow controller, on-off valves, etc., in communica- 
tion with one another. 
15 [001 5] The heating device 1 0 comprises a pair of tape 
heaters 11 arranged respectively on opposite sides of 
one of the lines, and a plurality of clips 12 for holding 
the tape heaters 1 1 to the coupling members. 
[0016] Each of the clips 12 is made form a thin metal 
plate and comprises a pair of side walls 13 opposed to 
each other as spaced apart by a predetermined dis- 
tance, and a connecting wall 14 serving as connecting 
means for interconnecting the pair of side walls 13 so 
as to move the lower portions of the side walls 1 3 away 
from each other when the upper portions of the side 
walls 1 3 are subjected to a force acting to move the up- 
per portions toward each other and to restore the side 
walls 13 to the original state when the force is removed. 
[0017] Each of the side walls 13 comprises a heater 
holding portion 15 generally rectangular and to be in 
contact with the tape heater 1 1 , an upward projection 1 6 
extending upward from the top rnidportion of the heater 
holding portion 15, and a generally L-shaped grip 1 7 ex- 
tending from an intermediate portion of the upward pro- 
jection 16. 

[0018] As shown in FIGS. 2 and 3 on an enlarged 
scale, the grip 1 7 comprises a horizontal portion 1 7a ex- 
tending forward or rearward from the intermediate por- 
tion of the upward projection 16, and a vertical portion 
17b extending upward from the outer end of the hori- 
zontal portion 17a. The length of the horizontal portion 
1 7a is so determined that the vertical portion 1 7b will not 
be positioned outwardly of the heater holding portion 1 5, 
and the vertical portion 1 7b has an upper end extending 
upward beyond the upward projection 16. 
[001 9] The connecting wall 1 4 comprises a body 14a 
extending horizontally, and a bent portion 1 4b having an 
acute angle and provided at each of opposite ends of 
the body 14a. The bent portion 14b has an end joined 
to the upper end of the upward projection 16. 



Claims 

1. A fluid control apparatus comprising a plurality of 
lines arranged in parallel on a base member each 
of the lines comprising a plurality of fluid control de- 
vices (21) (22)(23) arranged at an upper level and 
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a plurality of block coupling members (24) arranged 
at a lower level, the fluid control apparatus being 
characterized in that a pair of tape heaters (11) 
are arranged respectively on opposite sides of at 
least one of the lines and held to the corresponding s 
coupling members by a plurality of clips (12), each 
of the clips (12) comprising a pair of side walls (13) 
opposed to each other as spaced apart by a prede- 
termined distance, and a connecting wall (14) inter- 
connecting the pair of side walls (13) at an interme- 10 
diate portion of the height thereof so as to move low- 
er portions of the side walls (1 3) away from each 
other when upper portions of the side walls (1 3) are 
subjected to a force acting to move the upper por- 
tions toward each other and to restore the side walls 15 
(1 3) to the original state when the force is removed. 

A fluid control apparatus according to claim 1 
wherein each of the side walls (13) comprises a 
heater holding portion (15) generally rectangular 20 
and in contact with the tape heater (11 ), an upward 
projection (16) extending upward from a top mid- 
portion of the heater holding portion (15), and a gen- 
erally L-shaped grip (17) extending from an inter- 
mediate portion of the upward projection (16), the 25 
connecting wall (14) interconnecting upper ends of 
the upward projections (1 6) of the pair of side walls 
(13). 

A fluid control apparatus according to claim 2 30 
wherein the connecting wall (14) comprises a body 
(14a) extending horizontally, and a bent portion 
(1 4b) provided at each of opposite ends of the body 
(14a), and the bent portion (14b) has an end joined 
to the upper end of the upward projection (16). 35 
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